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(54) Gaming system comprising a centralised controller 



(57) In a gaming system comprising a plurality of 
gaming machines (1) according to the Invention, to raise 
diversity, pleasure, convenience, etc., of game plays, 
each gaming machine (1) is provided with a game mem- 
ory (12) which stores various game programs and a 
game controller (14) for executing a program read from 
the game memory (12) In response to a game selection 
command, and a centralized controller (50) Is provided 



with a degree-of-difficulty adjustment section (54) 
responsive to a game condition signal from each game 
controller (14) for adjusting the degree of difficulty in 
playing a game executed by the game controller and a 
gaming machine termination controller (55) for deter- 
mining whether or not each gaming machine (1) Is to be 
terminated. 
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Description 



TECHNICAL FIELD 



TTiis invention relates to a gaming system compris- 
ing a centralized controller and at least one gaming 
machine connected to the centralized controller by a 
line. 

TECHNICAL BACKGROUND 

Generally, In gaming houses such as pinball halls, a 
player can play only one type of game, such as a pinball 
or slot machine, at each gaming machine. 

To prevent players from losing the enjoyment of 
playing games, the degree of difficulty in playing games 
at each ganrung machine is preferably adjusted appro* 
priately in response to how the players win games, etc., 
at the gaming machine. However, it requires a great 
deal of labor and is not practical to make such adjust- 
ment manually for each game for all gaming machines. 

Thus, enhancing the diversity, enjoyment, conven- 
ience, etc., of playing games is a limited way. 

The player can still ptay only one type of game at 
one gaming machine; he or she cannot select one 
among various games. To provide diversified games, 
the gaming house must contain a large number of gam- 
ing machines, which requires a large location and enor- 
mous costs. 

If the degree of difficulty in playing games is not 
adjusted, if it is too much difficult for players to win 
games, they may not enjoy playing games, while if it is 
too nruch easy for players to win games, they may lose 
interest in playing games. Thus, the players can prefer- 
ably win games at a given degree of difficulty, but if 
every gaming machine is adjusted to a given degree of 
difficulty, the players may or may not be able to win 
games at a desirable degree of difficulty depending on 
their skill in playing games. 

DISCLOSURE OF INVENTION 

It is therefore an object of the invention to provide a 
gaming system which enables a player to play various 
games at a gaming machine by selecting one of the 
games, and gaming machines used with the gaming 
system, tt is another object of the invention to provide a 
gaming system which adjusts the degree of difficulty in 
playing a game at each gaming machine in response to 
the game score condition and gaming machines used 
with the gaming system. It is a further object of the 
I nvention to provide a gaming system which controls ter- 
mination of gaming machines in response to the score 
and the degree of difficulty and gaming machines used 
with the gaming system. It is another object of the inven- 
tion to provide a gaming system which can execute 
batch management of gaming machine termination 
control and degree of difficulty setting by a centralized 
controller, and gaming machines used with the gaming 



system. 

To these ends, according to the invention, there is 
provided a gaming system comprising a centralized 
controller and at least one gaming machine connected 
s to the centralized controller by a line, characterized in 
that 
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the gaming machine conprises: 
a controller for controlling the gaming machine, a 
game image display unit for outputting a game 
image, and an operation section for accepting vari- 
ous operation commands input by a player for play- 
ing a game, 

the controller having a storage and a CPU, 
the CPU comprising a game controller for control- 
ling a game; an Image display controller for output- 
ting information, as instructed from the game 
controller, to the game image display unit; and a 
game interface for sending commands input to the 
operation section to the game controller, 
the game controller comprising means for deter- 
mining the degree of difficulty in playing a game; 
means for executing a game at the degree of diffi- 
culty; and means for informing the centralized con- 
troller of game conditions, and that 
the centralized controller comprises a controller, 
the controller comprising means for accepting input 
of a game condition; means responsive to the 
accepted game condition for determining a degree- 
of<lifficulty change value used to determine the 
degree of difficulty; and means for informing the 
game controller of the determined degree-of-diffi- 
culty change value. 



35 Thus, termination of the gaming machines can be 
controlled in response to the score and the degree of 
difficulty. 

Preferably, the controller of the centralized control- 
ler in the gaming system of the inventton further 

40 includes means responsive to the accepted game con- 
dition for determining whether or not the gaming 
machine is to be terminated and means for sending a 
termination instruction to the game controller in 
response to the determination of termination, and the 

45 game controller has means for terminating the gaming 
machine upon receipt of the termination instruction. 

Thus, the gaming machines can be terminated in 
response to the game condition. 

The storage of the gaming machine may have a 

so game program storage area, the operation section may 
have means for accepting selection of a game type and 
informing the game controller of the selected game 
type, and the game controller may have means for read- 
ing a game program previously stored in the storage 

55 corresponding to the game of the type selected and 
executing it. Thus, any registered game program can be 
read from the storage of the gaming machine, shorten- 
ing the time required for reading the game program. 
Since the centralized controller is not requested to send 
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game programs, the processing load of the centralized 
controller can be reduced. If game type selection is 
accepted and the selected game is executed as 
desaibed ^ve, the player can play various games by 
selecting one of the games. 5 

On the other hand, a storage of the centralized con- 
troller may have a game program storage area, the 
operation section may have a function of accepting 
selection of a game type and informing the game con- 
troller of the selected game type, the game controller 10 
may have means for requesting the centralized control^ 
ler to send a game program of the game of the type 
selected, and the controller of the centralized controller 
may have means responsive to the request for reading 
the game program previously stored in the game pro- is 
gram storage area and transmitting the game program 
to the game controller The game controller may have 
means for executing the transmitted game program. 
Thus, the game program storage locations are unified in 
the system, focilitating maintenance of the game pro- 20 
grams. 

Further, each of the storages of the centralized con- 
troller and each gaming nnachine may have a game pro- 
gram storage area. Thus, frequently used game 
programs can be stored in the storages of the gaming 25 
machines and less frequently used game programs can 
be stored in the storage of the centralized controller for 
shortening the average required time for reading a 
game program and facilitating replacement of less fre- 
quently used programs. 30 

Preferably, the centralized controller further 
includes an input unit, a storage of the centralized con- 
troller has a termination gaming machine table for regis- 
tering the gaming machine to be terminated, and the 
controller of the centralized controller further includes ss 
means for sending a termination instruction to the game 
controller of the gaming nrrachine registered in the termi- 
nation gaming machine table and means for accepting 
specification of the gaming nr^chine to be terminated 
from the input unit and registering the gaming machine 40 
in the termination gaming machine table. Thus, any 
desired gaming nrachine can be terminated from the 
centralized controller. 

Preferably, the centralized controller further 
includes an input unit, a storage of the centralized con- 4s 
troller has a degree-of-difficulty setup value storage 
area for registering a degree-of-difficulty setup value, 
and the controller of the centralized controller further 
includes means for determining a degree-of-difficulty 
change value so that the degree of difficulty becomes a so 
degree-of-difficulty setup value stored in the degree-of- 
difficulty setup value storage area and means for 
accepting specification of a degree-of-difficulty setup 
value from the input unit and storing it in the degree-of- 
difficulty setup value storage area. Thus, the degree of ss 
difficulty can be set for all gaming machines by one 
operation of inputting the degree-of-difficulty setup 
value to the centralized controller. 

According to the invention, there are provided gam- 



ing machines used with the gaming system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the acconnpanying drawings: 

Rgure 1 is a block diagram showing the configura- 
tion of a gaming machine having a game menwry; 
Figure 2 is a block diagram showing the configura- 
tion of a centralized controller having no game 
memory; 

Figure 3 is a perspective view showing tiie appear- 
ance of the gaming machine with a game image 
display unit placed in a vertical position; 
Rgure 4 is a block diagram showing the configura- 
tion of a gaming machine having no game memory; 
Rgure 5 is a block diagram showing the configura- 
tion of a centralized controller having a game mem- 
ory; 

Rgure 6 is a perspective view showing the appear- 
ance of the gaming machine with a game image 
display unit inclined; 

Rgure 7 is a block diagram showing the configura- 
tion of a gaming system of the invention; 
Rgure 8 is an illustration showing an example of a 
display saeen output when a pinball game is exe- 
cuted; 

Rgure 9 is an illustration showing an example of a 
display screen output when a slot machine game is 
executed; 

Rgure 10 is a flowchart showing the processing 
contents of a game controller; 
Rgure 11 is a flowchart showing an input amount 
determination process of the game controller; 
Rgure 12 is a flowchart showing a game remaining 
amount determination process of the game control- 
ler; 

Rgure 13 Is a flowchart showing a game selection 
process of the game controller; 
Rgure 14 is a flowchart showing an adjustment 
process of the game controller; 
Rgure 15 is a flowchart showing a gaming machine 
input data corresponding process of a game moni- 
tor section; 

Rgure 16 is a flowchart showing a termination 
determination process of a gaming machine termi- 
nation controller; ^ 
Rgure 17 is a flowchart showing a degree-of-diffi- 
culty determination process of a degree-of-difficulty 
adjustment section; 

Rgure 18 is a flowchart showing a gaming machine 
management process of the game monitor section; 
Rgure 19 is a flowchart showing the processing 
contents of the game monitor section; and 
Rgure 20 is a data format showing an example of 
history data. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Referring new to the accompanying drawings, there 
are shown embodiments of the invention. 

5 

Embodiment 1: 

A gaming system of a first embodiment comprises 
a centralized controller 50 for controlling gaming 
machines and at least one gaming machine 1 con- io 
nected to the centralized controller via a line (communi- 
cation line that can be used for transferring signals 
whether by wire or radio), as shown in Figure 7 wherein 
a system having three gaming machines 1 is illustrated 
as an exampta rs 

The gairtng machine according to the embodiment 
contains a controOer 8, a card processor 5a, and a 
money processor 5b. K also has a game image display 
unit 1 1 for dsplaying a game image, an operation sec- 
tion 5, and a display unit 10 for displaying a game name 20 
and a score. The controller 8 has a storage 6 and a cen- 
tral processing unit (CPU). 

The storage 6 stores information such as constants 
required for CPU operations. Also, the storage 6 com- 
prises a game memory 12 which stores program infor- 25 
nnation of games that can be played by players at the 
gaming machine 1. Programs of a number of types of 
video, pinball. and slot nvichine games are registered in 
the gaming machine 1 of the embodiment. When a 
player selects one of the game types, the gaming 30 
machine 1 accepts the selection and enables the player 
to play a game of the type selected. For exanv)le, a 
memory such as an IC card, semiconductor memory, 
optical disk (CD), digital magnetic tape (DCC), or mag- 
netic disk (MD) can be used as the game memory 1 2. 35 

The CPU has a game controller 14, a game inter- 
face 16. and an image display controller 15. 

The game controller 1 4 reads a game program from 
the game memory 12 of the storage 6. makes the game 
of the type selected progress based on player input 40 
Information obtained through the game interface 16, 
and informs the image display controller 15 of image 
information concerning the progress condition, etc. 
When making the game progress, the game controller 
14 executes the game at the degree of difficulty 45 
received from the centralized controller 50 via the line 9. 
The game controller 14 sends information concerning 
the game progress condition, etc., to the centralized 
controller 50 via the line 9. The game progress condition 
signal includes data representing the so-called slump so 
degree such as winning game play frequency. Further, 
the game controller 14 displays information such as the 
game name and score in information display areas of 
the display unit 10. The game controller 14 accepts 
information from the card processor 5a and the money 55 
processor 5b and controls the operation of the proces- 
sors 5a and 5b. 

The game controller 14 also transmits management 
data including the amount of money input to the gaming 



machine, the type of game played at the gaming 
machine, the game execution time, etc., together with 
the game condition signal to the centralized controller 
50 via the line 9. 

The game interface 16 accepts player input for 
selection of the game type, game progress, etc., 
through the operation section 5 and sends the input to 
the game controller 14, 

The image display controller 15 controls display of 
the game image display unit 1 1 based on image infor- 
mation input from the game controller 14. Each of the 
image display controller 15 and the game controller 14 
can be made of a microcomputer having a CPU, ROM, 
and RAM, for example. 

Figure 3 shows the appearance of the gaming 
machine 1 according to the en*odiment. The game 
image display unit 11 for displaying a game image is 
provided on the front 2 of the gaming machine 1. The 
embodiment uses a panel display, such as a IqukJ crys- 
tal display screen, as the game image display unit 11, 
but a CRT can also be used. However, a liquid crystal 
display screen is preferably used because the display 
unit can be then rmde small. 

Rgures 8 and 9 show examples of display screens 
of the game image display unit 1 1 displayed by the 
image display controller 15. 

Figure 8 is an example of a display screen output 
when a pinball game is played. A guide rail 82 and a 
lower guide rail 82b are provided on a base board 81. 
The inner area surrounded by the guide rail 82 and the 
lower guide rail 82b within the base board 81 provides a 
game area 82a. The image of a pinball displayed as if it 
we're propelled from the lower left portion 12b of the 
base board 81 is displayed as if it moved to the vertical 
upper position (upstream) of the game area 82a along 
the guide rail 82. 

The pinball image is displayed as if the pinball rose 
upstream along the guide rail 82 while decelerating due 
to gravity. The speed from when the pinball is propelled, 
changes to fair at speed 0, and the ball then drops while 
accelerating due to gravity. The pinball image is dis- 
played as if the pinball fell to the tower guide rail 82b. 
then nx)ved toward the downstream center of the base 
board along the rail 82b, entered an out hole 85, and 
disappeared from the base board. 

In the game area 82b of the base board 81 , images 
of a large number of pins (nails) 83 are displayed so that 
a pinball falling along the base board 81 frequently col- 
lides with the pins and it's direction of movement is 
made to fluctuate. When an obstacle, such as the pin 83 
or the lower guide rail 82b, exists in the way of falling 
pinball, the pinball image is displayed as if the pinball 
collides with the obstacle and changes movement direc- 
tion. 

The game area 82a is provided with the three types 
of regions displayed as if the pinball image entered the 
hole and disappeared from the base board 81 (dis- 
played as if holes were made): A plurality of safe holes 
84a - if a player enters the pinball Image in the hole, they 
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win the garne a win effect indication 84b provided at 
the base board center from upstream to downstream * if 
the pinball image enters the hole, a special win condi- 
tion is provided and the out hole 85 displayed as if pin- 
bails not entering the safe holes 84a were finally 
collected and discharged from the base board 81 . When 
the player enters the pinball image in the safe hole, they 
are given predetermined points for the winning game 
play. 

The state of the win effect indication 84b changes 
each time the pinball image enters a specific safe hole 
84a. if the play^ satisfies a predetermined condition, a 
large number of pinbails are paid out to the player for 
the winning qam play. For example, slots like those of 
a slot machine are displayed and reels are displayed as 
if they rotated each time the player wins a game. If a 
predetermined symbol pattern is conpleted when the 
reel rotation stops, a special win condition is entered 
and a large safe hole (not shown) appears downstream 
to allow the pinball Image to easily enter the safe hole. 
When a win condition or a special win condition is set, 
color or the like on the base board 81 can also be 
changed for infomning the player of a condition change. 

Rgure 9 is an example of a display screen output 
on the game image display unit 1 1 when a slot machine 
game is played. A sideways oblong area 92 is displayed 
on the display saeen 93. Three longwise rectangular 
areas (stots) 91 are displayed in the area 92. Three 
symbols 90 can be displayed vertically within each slot 
91 . That is, a maximum of nine symbols (three rows x 
three columns) are displayed on the display saeen 93. 

When a game is startisd, display is nnade in each 
slot 91 as if the symbols 90 were drawn continuously on 
each reel and the reels rotated. When the game end is 
specified, the rotation display is terminated and the 
three symbols 90 are displayed in each slot. If the same 
symbols 90 are displayed at a position determined in 
each slot in response to the input amount of money, the 
completed symbols 90 are highlighted and a point is 
added. The determined position is previously defined as 
a horizontal row only at the intermediate stages of the 
slots, for example, when one coin is input, a horizontal 
row at any of upper, intermediate, and lower stages 
when two coins are input, or a horizontal row at any of 
upper, intermediate, and lower stages or a slant row 
when three coins are input. 

As shown in Fig 3, the display unit 10 of the gaming 
machine 1 according to the embodiment has the six dis- 
play areas: An upper game name display area 36 and 
an upper score display area 37 above the game image 
display unit 1 1 , and a lower game name display area 34, 
a lower score display area 35, an input remaining 
amount display area 32, and a game remaining amount 
display area 33 below the game image display unit 11 , 

The input remaining amount display area 32 is an 
area for displaying the remaining amount of the input 
money not yet spent for playing games. The game 
remaining amount display area 33 is an area for display- 
ing the remaining amount of money specified to be used 



for playing games. Each of the lower and upper game 
name display areas 34 and 36 is an area for displaying 
the specified game type name. Each of the lower and 
upper score display areas 35 and 37 is an area for dis- 

5 playing the game score. The display areas 32 to 37 are 
provided by liquki aystal display devices in the embod- 
iment. A part of one liqukJ crystal display saeen nr^ay be 
used as the game image display unit 1 1 and the remain- 
ing display portion may provide the six display areas. 

10 The operation section 5 consisting of a slant plane 
3 and a vertical plane 4 on the front of the bottom is pro- 
vided below the game image display unit 11; it com- 
prises various operation components. The operation 
components placed on the slant plane 3 include a main 

IS switch 21 . game switches 22, a setting switch 23. a can- 
cel switch 24, game amount selection switches 25, a 
handle 26, an adjustment switch 27, number-of-input- 
coins selection switched 28, a card inlet/outlet 29. a bill 
slot 30. and a coin slot 31. The input remaining amount 

20 display area 32, the game remaining anwunt display 
area 33, the lower game name display area 34, and the 
lower score display area 35. which are display areas of 
the display unit 10. are also provkied on the slant plane 
3. The operation components provWed on the vertical 

25 plane 4 include game end switches 38 and a loud- 
speaker 39. 

If a touch section is provided, all or some of the 
operation switches on the operation section 5 (the main 
switch 21. game switches 22, setting switch 23, cancel 

30 switch 24. game amount selection switches 25, handle 
26, adjustment switch 27, number-of-input-coins selec- 
tion switches 28. and game end switches 38) can also 
be defined as an area on the one touch section. 

In tills case, all or some of the swKches may be pre- 

55 viously defined on tiie touch section, but the switches to 
be defined may be changed in response to the opera- 
tion progress condition and the game type. For exam- 
ple, first the game type selection switches are defined 
as an input area on the touch section, and when a touch 

40 of the area is sensed, the switch input is accepted. 
When a player specifies ttie game type, then ttie 
switches required for the player to specify an amount of 
money spent for the game to play are defined as an 
input area on the touch section. When tiie player sped- 

45 ties the amount of money, the game progress and stop 
switches are defined as an input area on the touch sec- 
tion. When ttie player enbs ttie game, an adjustment 
switch is defined. Thus, the switches may be defined on 
ttie touch section in response to the operation progress 

50 condition in such a manner. 

The switches defined on tiie touch section can also 
be changed in response to the type of game to be 
played. That is, for slot machine or pinball games for 
which ttie main switch 21 and ttie game switches 22 are 

55 not used, definition of these switches 21 and 22 may be 
skipped, and for games for which only the main switch 
21 is used without using ttie game switches 22, ttie han- 
dle 26, or the game end switches 38, definition of these 
switches 22, 26, and 38 may be omitted. 
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Next the switches, etc., on the operation section 5 
will be discussed. 

Hie switches used for accepting selection of the 
type of game to be played are the setting switch 23 and 
the cancel switch 24. Players use the setting switch 23 s 
to enter final specification of a game during a game 
selection operation, and use the cancel switch 24 to 
change game specifications during the game selection 
operation. 

TTie witches for accepting input concerning video io 
game progress are the main switch 21 and the game 
switches 22. The main switch 21 is provided to accept 
input of commands for moving a cursor and characters, 
scrolling the screen, etc.. during game operation. The 
main switch 21 is mainly used when video games are is 
played. The main switch 21 is also used to move the 
cursor during the game selection operation. The 
embodiment uses a roll bail as the main switch 21 , but 
the main switch can also be made of an input device 
such as a joystick or a fixed mouse. The game switches 20 
22 are used as auxiliary switches of the main switch 21 
when a game is being played; in the embodiment, two 
game switches are provided. 

The switches used for game operation in pinbail or 
slot machine games are the handle 26 and the game zs 
end switches 38. The handle 26 serves as a pinbail pro- 
pelting handle when players play pinbail games; it func- 
tions as a game start switch when players play slot 
niachine games, tf the specified game is a slot machine 
game, the game end switches 38 are used to accept a 30 
comnrwd for ending the game, namely, stopping reel 
rotation display in the slots. 

The gaming machine 1 of the embodiment has a 
game progress function in response to the input of 
money. The game amount selection switch 25 is a 35 
switch for accepting specification of the amount of 
money to be spent for the game to be played. The 
adjustment switch 27 is a switch for accepting an adjust- 
ment process command at the game end. When receiv- 
ing an input from the adjustment switch 27 via the game 40 
interface 1 6. the game controller 1 4 performs an adjust- 
ment process described below. When players input 
gaming medals or coins (hereinafter only referred to 
coins) for playing a game, the number-of-input-coins 
selection switched 28 serves as a switch for accepting 45 
specification of the number of coins to be spent for the 
game to be played. 

The gaming machine 1 of the embodiment can 
accept input of nroney in any form, namely a prepaid 
card, coins, or bills. To accept input of money, the gam- so 
ing machine 1 is provided with the card inlet/outlet 29, 
the coin slot 31, and the bill slot 30. 

The card inlet/outlet 29, which is used to receive 
and dispense a prepaid card used in place of cash or to 
dispense an adjustment card, is connected to the card ss 
processor 5a (not shown in Figure 3) provided in the 
gaming machine. The card processor 5a has a mag- 
netic card drive having read and write functions, for 
example; it reads ttie amount data recorded on a mag- 



netic card input through the card inlet/outiet 29 and 
sends it to the game controller 14 at the appropriate 
time. At the time of adjustment, it has a function of writ- 
ing data of the remaining amount, the number of finally 
won pinballs, etc.. onto the card and then dispensing 
the card. 

The card processor 5a contains a magnetic card 
stack section (not shown) for holding a plurality of mag- 
netic cards and a card dispensing mechanism (not 
shown). If a game is started with only cash or gaming 
medals input without a magnetic card, at the time of 
adjustment the data of the remaining amount, the 
number of finally won pinballs. etc., can be written onto 
one of the magnetic cards held in the stack section and 
the card then dispensed. 

The card processor 5a allows not only magnetic 
cards, but also receipts or the like on which data is visu- 
ally recorded, to be used as input/output media. For 
example, a card processor may be used which uses 
magnetic cards only as card-like recording media for 
Inputting amount data and receipts or the like on which 
data is printed, or for outputting data of tiie number of 
finally won pinballs. Also, a card processor may be used 
which uses recyclable cards on which characters, etc., 
can be represented and erased as a result of a temper- 
ature change (cards proposed by the applicant in Japa- 
nese Patent Application No. Hei 3-260879) as card-like 
recording media. 

The bill slot 30 and the coin slot 31 , which are pro- 
vided for players to input bills and coins for playing 
games, are connected to the money processor 5b (not 
shown in Figure 3) provided in the gaming machine. 
The money processor 5b has a validator (not shown) for 
determining the denomination and number of coins 
inserted through the coin slot 31 and a validator (not 
shown) for determining the denomination and number 
of bills inserted through the bill slot 30. Each time a coin 
or bill is input, tiie money processor 5b sends a signal 
corresponding to the denomination of the coin or bill to 
the game controller 14, which then uses it as data 
required for calculating the input amount of money 

In this case, the slot 31 is a slot for coins and the 
slot 30 is a slot for bills and tiie validator is provided for 
each of tiie slots. Input bills are stored in tiie ganiing 
machine in tiie en*odiment. but a transport line of bills, 
etc. may be disposed on tiie rear of the gaming 
machine 1 for Automatically transporting them to a 
stacker, a money changing machine, etc., placed at the 
end of a row of gaming machines on the transport line. 

The loudspeaker 39 produces a sound effect during 
a game or a beeping sound or the like for informing the 
player that an input en'or has been made, etc., during 
game selection and the like. Preferably, the loudspeaker 
39 produces a sound so as not to disturb other players. 
For example, it may be placed at the side of a player's 
head or attached to a seat. 

Not all of the operation components need neces- 
sarily be provkJed on the gaming machine 1 . For exam- 
ple, they may be mounted on a separate operation box 
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that can be taken out from the armrest of a player's seat 
toward the player, namely, a remote control system may 
be adopted. 

The gaming machine 1 may talce a torm in which 
almost all of the front portions, except for a vertical 
plane 2a on the top provicGng the upper game name dis- 
play area 36 and the upper score display area 37. are 
inclined fonward, as shown in Rgure 6. In this case, the 
game image display unit 1 1 can also be formed on the 
inclined plane 2b on the front. Such a brm would enable 
players to easily view the game image display unit 
depending on the lighting position, the gaming machine 
size, etc. 

Next the components of the centralized controller 
50 will be d^ussed. 

The centralized controller 50 has a controller 41 
and an input/output unit 42, as shown in Rgure 2. The 
controller 41 has a memory 52 and a CPU 43 which 
comprises a communication controller 51 , a game mon- 
itor section 53, a degree-of<liff iculty adjustment section 
54, and a gaming machine termination controller 55. 

The memory 52 has a storage area of history data 
of each gaining machine 1 . The history data is provided 
by accumulating data erf the type of game played, exe- 
cution time, score, degree of difficulty, determined 
degree-of-difficulty change value, etc., and data as to 
whether or not the gaming machine is tenninated for 
each game. Further, the memory 52 has a termination 
gaming machine table storage area in which terminated 
gaming machines are registered. The memory 52 also 
has a termination limit value storage area which stores 
the termination limit value used for determining whether 
or not the gaming machine is to be terminated for each 
game type, a degree-of-difficulty setting flag storage 
area which stores a degree-of-diff icutty setting flag indi- 
cating that a degree-of-difficulty setup value is set. an 
area which stores the degree-of-difficulty setup value to 
set the degree of difficulty, an area which stores the 
degree-of-difTicutty upper limit value used for determin- 
ing whether or not the gaming machine is to be termi- 
nated, and an area which stores a reference score used 
to find a degree-of-difficulty change value. The memory 

52 also holds data used for operations carried out by the 
game monitor section 53, the degree-of-difficulty adjust- 
ment section 54, and the gaming machine termination 
controller 55. For example, the data includes informa- 
tion as to which of the time and score the termination 
limit value is represented by. The game monitor section 

53 registers and reads information in and from the 
memory 52. The input/output unit 42 has a ten-key 
numerical pad board 56, a display unit 57, and a printer 
58. 

Figure 20 shows an example of the history data. In 
the embodiment, the history data storage area com- 
prises a number-of-game-p!ay-times storage area 200, 
a game type storage area 201, and a large number of 
game data storage areas 207. Each game data storage 
area 207 consists of a score storage field 202. a play 
start time storage field 203. a play end time storage field 



204, and a degree-of-difficulty storage field 205. Data is 
stored in as many game data storage areas 207 as the 
number of times a game has been played, heki in the 
number-of-game-play-times storage area 200 (123 
5 times in the example shown in Figure 20). The initial 
value 0 is stored in tiie remaining game data storage 
areas 207. 

The communication controller 51, which is con- 
nected to the game controller 14 of each gaming 

10 machine 1 via the line 9 for communication, performs 
communication control, such as necessary signal for- 
mat conversion, for transferring signals such as com- 
mands and data to and from the gaming machines 1 . 
The game monitor section 53 receives information 

15 about game conditions, eta. via the communication 
controller 51 from the game controller 14 of each gam- 
ing machine 1 , and sends the information to the degree- 
of-difficulty adjustment section 54 or the gaming 
machine termination controller 55. When receiving a 

20 game degree-of-diffk;ulty change value from the 
degree-of-difficulty adjustment section 54, tiie game 
monitor section 53 sends the degree-of-difliculty 
change value via tiie communication controller 51 to the 
gaming machine 1 for which tiie degree of difficulty is to 

25 be changed, When receiving a command for terminat- 
ing the game from ttie gaming machine termination con- 
troller 55, ttie game monitor section 53 instructs the 
corresponding gaming noachine 1 to terminate the cur- 
rent game being played. 

30 The degree-of-difficulty adjustment section 54 
determines the game degree-of-difficulty change value 
based on the game condition information received from 
tiie game monitor section 53. and sends it to tiie game 
controller 14. 

35 The gaming machine termination controller 55 
determines whether or not the game is to be terminated, 
based on the game condition information received from 
tiie game monitor section 53, and sends the determina- 
tion result to the game monitor section 53. 

40 The game monitor section 53, the degree-of-diffi- 
culty adjustment section 54, and the gaming machine 
termination controller 55 can be provkJed by a micro- 
computer comprising a CPU, ROM. and RAM, for exam- 
ple. 

45 The ten-key numerical pad board 56 is a device 
capable of accepting input of numeric values of 0-9. The 
embodiment uses the keyboard having ten keys 0-9, but 
any other input device such as a nxjuse or a light pen 
may be used. If the display unit 57 is used as a touch 

50 section and an input area is previously defined for ena- 
bling numerical value input, the ten-key numerical pad 
board 56 as in the embodiment need not be provided. 

The display unit 57, which has a liquid crystal dis- 
play screen, outputs information to the screen as 

55 instructed by tiie game monitor section 53. it can also 
be used as a touch section, as described above. The 
display unit 57 may use other display screen such as a 
CRT 

The printer 58 is a device for printing out informa- 
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tion as instructed by the game monitor section 53. 
Either of the display unit 57 and the printer 58 may be 
omitted. To omit the display unit 57, alt output informa- 
tion from the game monKor section 53 should be printed 
out on the printer 58. However, if the display unit 57 is 
omitted, information which need not be saved is also 
printed out, making information difficult to see and wast- 
ing paper. If the printer 58 is omitted, output information 
cannot be saved. Therefore, both devices are provided 
preferably. 

I. Process flow of gaming machine 1 

NexL a process flow of the gaming machine 1 will 
be described. Figure 10 is a flowchart showing a proc- 
ess outline of the game controller 1 4. 

(1) Input amount determination process (step 100) 

The game controller 14 determines the amount of 
money that can be spent for the game to be played 
using an input amount determination process at step 
1 GO. The anwunt o* money means the anrK)unt of money 
input by means of bills, coins, or a card, or the number 
of game play media such as gaming medals. 

Figure 1 1 shows a flow of the input amount determi- 
nation process. The game controller 14 displays a mes- 
sage, indicating a wait for a player to input an amount of 
money, on the game image display unit 1 1 through the 
inr^ge display controller 1 5 at step 1 1 0. At this time, the 
game controller 14 displays the input remaining 
amount, game remaining amount and score in the input 
remaining amount display area 32. the game remaining 
anraunt display area, and upper and lower score display 
areas 37, 35, respectively, on the display unit 10, The 
initial values displayed in the areas are 0. 

Next, the game controller 14 waits for receipt of the 
input amount and input score from the card processor 
5a or receipt of the Input amount from the money proc- 
essor 5b. Then, the game controller 14 totals the irput 
amounts and the input score received within a given 
time at step 111, adds the sum of the input amounts to 
the input remaining amount at step 118, and adds the 
score to the total score at step 1 1 9. 

When a predetermined magnetic card is inserted 
into the card inlet/outlet 29 on the operation section 5, 
the card processor 5a reads the amount of money an^ 
the score registered on the inserted magnetic card. 
When detecting no input for a given time from the previ- 
ous input, the card processor 5a totals the amounts of 
money input so far, and sends the sum to the game con- 
troller 14. When a player inserts either a bill into the bill 
slot 30 or a coin into the coin slot 31 , the money proces- 
sor 5b senses the input amount of money. When detect- 
ing no input for a given time from the previous input, the 
money processor 5b totals the amounts of money input 
so far, and sends the sum to the game controller 14. 
Input of the amount of money and score may be 
accepted at all times and added to the input remaining 



amount and the total score. 

In the embodiment, a plurality of types of game are 
registered in the storage 6 and a play charge is defined 
to be subtracted from the amount of money whenever 

5 the player plays one game. A play score is also defined 
to be subtracted from the total score whenever the 
player plays one game if the game amount of money is 
less than the play charge, and is registered in the stor- 
age 6. The one game refers to the time Interval from dis- 

10 play of a pinball image to disappearance thereof for a 
pinball game or from start of reel rotation to stop thereof 
for a slot machine game. For other games, one game is 
previously d^ined for each game type. 

When receiving the information, the game control- 

15 ler 1 4 checks whether or not the input anDount of money 
is equal to or greater than the lowest one of all regis- 
tered game play charges at step 1 12. If it is greater than 
the lowest play charge, the game controller 14 sets tiie 
input amount as the input remaining amount and dis- 

20 plays the input renrialning amount and the total score in 
the remaining anx)unt display area 32 and the upper 
and lower score display areas 37 and 35 on the display 
unit 10 at step 117. If the total score is equal to or 
greater than the lowest play score although the input 

25 amount is less than the lowest play charge, the embod- 
iment allows the player to play a game. Then, if the total 
score input is equal to or greater than the lowest play 
score at step 113. the game controller 14 advances to 
step 117, If it is less than the lowest play score, tiie 

30 game controller 14 displays a message indicating that 
tiie input amount is insufficient to play a game, on the 
game image display unit 11 through the image display 
controller 15 at step 1 14, and accepts an input from tiie 
player ttirough the game interlace 16. If the player 

35 inputs a cancel command by pressing the cancel switch 
24 or an adjustment command by pressing the adjust- 
ment switch 27 at step 115, it means that tiie player 
abandons playing a game. Then, the game controller 1 4 
performs an adjustment process at step 116 and 

40 returns to the initial state at step 1 1 0. If neittier a cancel 
command nor an adjustment command is input, the 
game controller 14 returns to step 110, to wait for a 
player to input an amount of money. 

Rgure 14 shows the adjustment process. In tiie 

45 adjustment process, the game controller 14 adds tiie 
game remaining amount to the input remaining amount 
at step 140 and sets the game remaining amount to tiie 
initial value 0 at step 141. Furtiier, tiie game controller 

' 14 causes the card processor 5a to register (magneti- 

50 cally record or print) the input remaining amount after 
the addition, and tiie score, on a predetermined card (if 
the player inputs a card in place of cash, the card; if the 
player does not input a card, a card held in the card 
stack section of the card processor 5a) at step 142. sets 

55 the input remaining amount and the total score to the 
initial values 0 at step 143, and causes the card proces- 
sor 5a to dispense the card through the card inlet/outlet 
29 at step 144. Lastly, the game controller 14 informs 
the centralized controller 50 that adjustment has been 
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made at step 145. At this time, data of the total score, 
the atiSustment time, the time for which the gaming 
machine 1 was occupied, etc., may be sent to the cen- 
tralized controller 50. At the time of adjustment, a sys- 
tem charge may be collected from the score or input 5 
remaining anrK>unt. 

The embodiment allows the player to exchange the 
dispensed card for a prize or to input the card to another 
gaming machine 1 for again playing a game. The game 
controller 14 also performs processing similar to the 10 
adjustment process mentioned above In the adjustment 
process described in (4) Qame remaining amount and 
degree-of-dlfficulty update process (step 1030) below. 

(2) Qame remaining amount determination process 
(step 101) 

When the input remaining amount and the score 
are determined, the game controller 14 performs a 
game remaining amount determination process at step 
101. 

Rgure 12 shows the game remaining amount 
determination process. First, the game controller 14 
accepts the aoKXint of money spent for playing a game, 
specified by a player operating the game amount selec- 
tion ^tch 25 via the game Interface 1 6. The game con- 
troller 1 4 checks whether or not the input game amount 
is equal to or greater than the lowest play charge at step 

121. If it is less than the lowest play charge, the game 
controller 14 checks whether or not the total score is 
equal to or greater than the lowest play score at step 

122. If it is less than the lowest play score, the game 
controller 14 displays a message indicating that the 
game amount is insufficient to play a game on the game 
image display unit 1 1 through the image display control- 
ler 15 at step 123. and returns to step 120. 

At step 124, if the input game amount is equal to or 
greater than the lowest play charge, the game controller 
14 checks whether or not the game amount is equal to 
or less than the input remaining amount determined at 
step 100. If it is equal to or less than the input remaining 
amount the game controller 14 sets the game amount 
as the game remaining amount and subtracts the game 
amount from the input remaining amount at step 1 25. If 
the game amount is greater than the input remaining 
amount, the game controller 1 4 sets the input remaining 
amount as the game remaining amcljnt and sets the 
input remaining amount to 0 at step 126. In either case, 
the game controller 14 finally displays the game remain- 
ing amount and the input remaining amount in the game 
remaining amount display area 33 and the input remain- 
ing amount display area 32. 

(3) Game selection process (step 102) 

Next, the game controller performs a game selec- 
tion process for accepting selection of a game to be 
played at step 102. Figure 13 shows a flow of the game 
selection process. 



Rrst, the game controller searches the game mem- 
ory 12 in which games are registered for types of games 
that can be played within the game amount (game 
remaining amount) determined in the game rennaining 
amount determination process at step 101 and the total 
score, and displays a menu of the games that can be 
played (a list of the game names) and a cursor etc. for 
pointing to a specific game on the menu on the game 
image display unit 1 1 through the image display control- 
ler 15 at step 130. 

When sensing that the player handles the main 
switch 21 on the operation section 5 via the game inter- 
face 16, the game controller 14 moves the position 
(game name) pointed to by the cursor to the side where 
the nr^in switch 21 is operated in order, and when the 
player operates the setting switch 23, the game control- 
ler 14 judges that the game pointed to by the cursor is 
selected at step 131. 

Next, the game controller 14 displays the specified 
game name in the upper and lower game name display 
areas 36 and 34 on the display unit 10 at step 132. 
reads the program of the selected game from the game 
memory 12 at step 133. and displays a predetermined 
initial screen of the game at step 134. If the selected 
program is for pinball games, for example, the initial 
screen provMes a pinball base board image as shown in 
Figure 8; if the selected program is for slot machine 
games, for example, the initial screen provkJes a slot 
image as shown in Figure 9. There are also predeter- 
mined initial screens for other video games. 

When detecting via the game interface 16 the 
player pressing the cancel switch 24 before operating 
the handle 26 or the like for specifying the game start at 
step 135, the game controller 14 returns control to step 
130 for repeating the game selection process at step 
136, whereby the player can see the initial screens 
before determining which game to play, and again 
select a game from the beginning. The game controller 
14 accepts a game start command via the game inter- 
face 16 when the player operates the handle 26 for pin- 
ball and slot machine games or when the player 
operates the switch determined for each game type for 
other video games. 

If the player specifies the game start before press- 
ing the cancel switch 24 as a cancel command at step 
135, the game controller 14 assigns the initial value 0 to 
the degree-of-difficulty change value used to change 
the degree of difficulty in playing a game at step 137 
and sets the degree of difficulty to the initial value deter- 
mined for each game type at step 138, 

(4) Game remaining amount and degree-of-difficulty 
update process (steps 1031-1038) 

When the player selects the game type and speci- 
fies the game start, the game controller 14 updates the 
game remaining amount and the degree of difficulty at 
steps 1031 to 1038. 

Rrst, the game controller 14 checks whether or not 
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the game remaining amount is equal to or greater than 
the play charge of the selected game at step 1 031 . If it 
is equal to or greater than the play charge, the game 
controller 14 subtracts the 1-game play charge from the 
game remaining amount and displays the updated 
game remaining amount in the game remaining amount 
display area 33 at step 1038, then adds the deg'ee-of- 
diff icutty change value to the degree of difficulty for set* 
ting a new degree of difficulty at step 1039. 

If the game remaining amount is less than the play 
charge, the game controller 14 checks whether or not 
the total score is greater than or equal to the play score 
of the selected game at step 1032. If the total score is 
equal to or greater than the play score, the game con* 
troller 14 subtracts the play score from the total score 
and displays the updated total score in the upper and 
lower score display areas 37 and 35 at step 1037, then 
advances to step 1039 described above. If the total 
score is less than the play score, the player cannot play 
the selected game. Then, the game controller 14 dis- 
plays a message indicating that the game remaining 
amount is insuffident to play the game on the game 
image display unit 1 1. It also displays a game selection 
change, game amount change, input amount change, 
adjustment, and cursor as a menu for the subsequent 
process and accepts cursor move commands from the 
main switch on the operation section 5 and a selection 
determination from the setting switch 23 at step 1 033 as 
in the game selection acceptance at step 131 in the 
game selection pnxess. 

If the selected menu item is the game selection 
change, the game controller 14 returns control to step 
102 at step 1034; if it is the game amount change, 
returns control to step 101 at step 1035; if it is the input 
amount change, returns control to step 100 at step 
1036; or if it is the adjustment, performs an adjustment 
process at step 1030, then returns control to step 100. 

(5) Game execution (steps 104-106) 

Upon determination of the degree of difficulty at 
step 1039, the game controller 14 uses the determined 
degree of difficulty to execute one game of the selected 
type at step 104. The game controller 14 keeps the 
game execution start time and end time. 

In execution of one game, if the selected game is a 
pinball game, the game contteller 14, when detecting 
the player rotating the handle 26 through the game 
interface 16, displays the moving image of a pinball pro- 
pelled at the speed corresponding to the rotation 
amount on the pinball base board displayed on the 
game image display unit 11 at step 134 of the game 
selection process until the pinball image disappears 
from the base board. At this time, the degree of difficulty 
is used to determine the probability of entering a special 
win condition if the pinball inr^ge enters the hole of the 
win effect indication 84b; it is previously defined by the 
game program so that the higher the degree of difficulty, 
the lower the probability. The number of holes, which 



allows the special win condition to be entered if the pin- 
ball image enters the hole, may be increased according 
to the degree of difficulty. 

On the other hand, if the selected program is a slot 

5 machine game, the game controller 14 displays reel 
Images in the slots displayed on the game image dis- 
play unit 11 at step 134, and when detecting the player 
pressing the handle 26 through the game interface 16, 
displays a moving picture on which the drums rotate. 

10 When detecting the player operating the game end 
switch 38, the game controller 14 stops the moving pic- 
ture of the rotating drums. In the slot machine game, the 
position at which a score Is added when a predeter- 
mined symbol pattern is completed (one horizontal row 

IS at the middle stage, one horizontal row at the top, mid- 
dle, or bottom stage, or one slant row) is defined 
depending on the number of input coins (or equivalent 
anrK)unt of money or score). In the slot machine game, 
the degree of difficulty is used to determine the symbol 

20 pattern occunrence frequency It is previously defined by 
the game program so that the higher the degree of diffi- 
culty, the lower the occurrence frequency. 

If a game like a general video game is selected, the 
game controller 14 displays the game image on the 

ss game image display unit 11, and makes the pro- 
grammed game progress in response to the player 
operating the switches predetermined for each game 
type. Use of the degree of diff teulty is previously defined 
for each game type; it is used to determine variables 

30 defined for each game type, for example, the number of 
player home balls (the higher the degree of difficulty, the 
fewer the number of home balls), frequency of attach 
from an enemy (the higher the degree of difficulty, the 
higher the attack frequency), enemy character life force 

35 (the higher the degree of difficulty, the greater the 
number of attack times needed to defeat the enemy), 
player character life force (the higher the degree of diffi- 
culty, the fewer is the number of attack times needed for 
the player army to be defeated by the enemy), attack 

40 effect (the higher the degree of difficulty, the narrower 
the hit range), etc., in shooting games. In puzzle games 
in which problems are registered for each degree of dif- 
ficulty, one of a number of puzzles registered as having 
the determined degree of difficulty is extracted at ran- 

45 dom. Alternatively, in puzzle games, the time limit for 
solving a given puzzle may be changed so that the 
higher the degree of difficulty, the shorter the time limit. 

In the game execution, if the player gains some 
points, the game controller 14 adds the gained points to 

50 the total score and displays the new total score in the 
upper and lower score display areas 37 and 35 on the 
display unit 10 at step 105. The ptayed 1-game score 
and the total score may be displayed in the upper and 
lower score display areas 37 and 35 respectively. 

55 Next, the game controller 1 4 informs the centralized 
controller 50 of the game progress conditions of the 
selected game type, the current degree of difficulty, the 
game start time, the game end time, and the score of 
the game gained by the player. When receiving the 
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information, the centralized controller 50 returns a 
degree-of-difficutty change value or a termination 
instruction to the game controller 14 of the gaming 
machine 1. tf the game controller 14 receives the 
degree-of-difficulty change value, it sets the value 5 
returned from the centralized controller 50 as a new 
degree-of-difficulty change value; if the game controller 
14 receives no degree-of-difficulty change value, it sets 
the initial value 0 as a new degree-of-difficulty change 
value at step 106. This query and response sequence to 10 
and from the centralized controller 50 may be performed 
every given number of times, for example, once every 
10 times, rather than every game. In this case, the 
progress conditions of games played the given number 
of times are stored in the storage. 15 

On the other hand, if the game controller 14 
receives the ternvnation instruction at step 107, it dis- 
plays a terrr^nation message such as TERMINATION" 
or "GIVE UP..." on the game image display unit 11 at 
step 1071, performs adjustment processing at step 20 
1030, and returns control to the initial state (step 100). 

Wfien no termination instruction is given, if the 
player inputs an adjustment command by operating the 
adjustment switch 27 at step 108, the game controller 
14 performs* adjustment processing at step 1030, and zs 
returns control to the initial state (step 100); if the player 
inputs a cancel command by operating the cancel 
switch 24 at step 109, the game controller 14 returns 
control to the game remaining amount determination 
process (step 101). If the player handles any other 30 
switch such as the game switch 22 or the handle 26. the 
game controller 14 returns control to step 1031 for ena- 
bling the player to repeat playing a game so long as the 
game remaining amount or the total score satisfies the 
play charge or the play score. 35 

II. Process flow of centralized controller 50 

Next, a process f bw of the centralized controller 50 
will be discussed. In the centralized controller 50, the 40 
game monitor section 53 uses input data from each 
gaming machine 1 or the input/output unit 42 to perform 
centralized management processing for the gaming 
machines 1. figure 19 shows a process flow of the 
game monitor section 53. 45 

In the initial state, the game monitor section 53 
waits for inpul from each gaming machine 1 or the 
input/output unit 42 at step 190. When receiving input 
from a gaming machine 1 at step 1 91 , the game monitor 
section 53 checks whether or not the input is an adjust- so 
ment command at step 192. If it is an adjustment com- 
mand, the game nx)nitor section 53 initializes the 
history data of the gaming machine 1 in the memory 52. 

If it is not an adjustment command, the game mon- 
itor section 53 checks whether or not the game type in 55 
the history data held in the memory 62 matches the 
game type contained in the input data at step 1 94. If the 
game type remains the same, the game monitor section 
53 performs a gaming machine input data correspond- 



ing process at step 196 and returns to the initial state 
(step 190). If the game type is changed, the game mon- 
itor section 53 initializes the history data of the gaming 
machine 1 in the memory 52 at step 195 and goes to 
step 196. 

If the input data is not data from any gaming 
machine 1 , it is input for managing a gaming machine 1 , 
performed by an administrator through the input/output 
unit 42. Then, the game monitor section 53 executes a 
gaming machine management process at step 197 and 
returns to the initial state (step 190). 

(1) Gaming machine input data conresponding process 
(step 196) 

Rgure 1 5 shows a process in which the game mon- 
itor section 53 receives a game condition signal from 
the game controller 14 of each gaming machine 1 
through the communication controller 51 and returns a 
degree-of-difficulty change value or a termination 
instruction to each gaming machine 1 through the com- 
munication controller 51 . 

Rrst, the game monitor section 53 receives input 
data of the selected game type, the current degree of 
difficulty, the game start time, the game end time, and 
the score of the game gained by a player from the game 
controller 14 of a gaming machine 1 at step 150, and 
reads the termination limit value, which is predeter- 
mined for each game type and hekJ in a termination limit 
value storage area (not shown) in the memory 52, the 
degree-of-difficulty maximum value, which is predeter- 
mined for each game type and held in a degree-of-diffi- 
culty maximum value storage area (not shown) in the 
memory 52. and a termination gaming machine table, 
which registers the gaming machine to be terminated 
and is heU in a termination gaming machine table stor- 
age area (not shown) in the memory 52, at step 151. 
Which of the score (the limit value is represented by the 
score) and the playing time found by calculation from 
the start time and end time (the limit value is repre- 
sented by the time) the termination is determined by is 
previously defined for each game type. In the embodi- 
ment, termination in games such as pinball and slot 
machine games is determined by the score; termination 
in games such as some shooting games and puzzle 
games is determined by the time. 

Next, the game monitor section 53 causes the gam- 
ing machine termination controller 55 to determine 
whether or not the gaming machine is to be terminated 
at step 152. When terminating the gaming machine, the 
gaming machine termination controller 55 returns 1 to 
the argument; when not terminating the gaming 
machine, it returns 0 to the argument. The game moni- 
tor section 53 uses the argument to judge whether or 
not the gaming machine is determined to be terminated 
at step 153. 

When the gaming machine is determined to be ter- 
minated, namely, when 1 is returned to the argument, 
the game monitor section 53 sets a termination instruc- 
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tion at step 158 arxl advances to step 1 56 for returning 
it through the comnrtunication controller 51 to the game 
controller 14 of the gaming machine 1 serxJing the input 
data. 

When the gaming machine is not determined to be 5 
terminated, namely, i.e. when 0 is returned to the argu- 
ment, the game monitor section 53 may change the 
degree of difficulty. Then, the game monitor section 53 
causes the degree-of-drfficulty adjustment section 54 to 
determine a degree-of-difficulty change value at step io 
154, sets the determined degree-of-difficulty change 
value at step 155, and returns it through the communi- 
cation controller 51 to the game controller 14 of the 
gaming machine 1 sending the input data at step 156. 
The game monitor section 53 may previously determine is 
whether or not the degree of difficulty needs to be 
changed and if it need not be changed, the determina- 
tion of the degree-of-difficufty change value by the 
degree-of-difficulty adjustment section 54 may be 
sWpped. The degree-of-difficulty change value may be 20 
determined each time a game has been played a given 
number of times rather than determination of the 
change value each time a game is played once. Further, 
the game controller 14 of each gaming machine 1 may 
determine whether or not the gaming machine 1 is to be 2s 
terminated and send the determination result to the 
centralized controller, in which case the determination 
by the gaming nwchine termination controller 55 is not 
required. 

After returning the instruction or value, the game 30 
monitor section 53 stores the score, the degree of diffi- 
culty, and the game start time and end time in the mem- 
ory 52 at step 157 as the history data of the gaming 
machine 1 sending the input data. The determination 
result may be output to both or either of the display unit 35 
57 and the printer 58; for example, if a termination 
instruction is given, it n^ay be output to the printer 58. 
Any other data, such as the degree-of-difficulty change 
value and presence or absence of termination, may be 
stored. In the embodiment, when adjustment is made or 40 
when the type of game played is changed, the history 
data stored so far is initialized, but the history data may 
be output to the printer 58 at the time of initialization. 
Instead of outputting to the printer 58, an external stor- 
age unit such as a floppy disk drive may be connected 45 
for storing the history data on the external storage unit, 
or a n^ save area for the history data may be provided 
in the meniory for storing the history data, tf the history 
data is thus stored after the game type change or 
adjustment, data of the game type change time, adjust- so 
ment time, presence or absence of termination, etc., 
may be added. 



(2) Degree-of-difficulty change value determination 
process (degree-of-difficulty adjustment section 54) 

Next, the degree-of-difficulty change value determi- 
nation process of the degree-of-difficulty adjustment 
section 54 described above will be discussed. This 
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process is performed in response to an inquiry made by 
the game monitor section 53 at step 152. 

The degree-of-difficulty change value determina- 
tion process is previously defined for each game type. 
For exanple, making tiie total score gained at a game 
played a given number of times (or the total play time) 
constant is possible as a degree-of-difficulty change 
value determination reference. Figure 17 shows the 
degree-of<Jifficulty change value determination process 
in which the degree-of-difficulty change value is deter- 
mined using tiie score as the reference and the degree 
of difficulty is used to determine the win probability in 
games such as pinball and slot machine games, for 
exanple. 

First, the degree-of-difficulty adjustment section 54 
checks whetiier or not a degree-of-difficulty setup value 
is set by a gaming machine management process 
(described below) at step 170, If it is set (the degree-of- 
difficulty setting flag in the memory 52 is set to 1), it indi- 
cates tiiat the administrator instructs the degree of diffi- 
culty to be set to the degree-of-difficulty setup value. 
Then, the degree-of-difficulty adjustment section 54 
subtracts the cunrent degree of difficulty from the 
degree-of-difficulty setup value and sets the result as 
tiie degree-of-difficulty change value at step 176. 

If no degree-of-difficulty setup value is set (the 
degree-of-difficulty setting flag in the memory 52 is set 
to 0), the degree-of-difficulty adjustment section 54 
reads the history data (shown in Figure 20) of the gam- 
ing machine 1 stored in the memory 52 through the 
game monitor section 53 at step 171. The history data 
contains the number of game play times hekJ in the 
number-of-game-play-times storage area 200. If the 
number of game play times is less than 19 at step 172. 
the degree-of-difficulty adjustment section 54 sets the 
degree-of-difficulty change value to 0 at step 175, and 
returns control to the degree-of-difficulty adjustment 
section 54. 

If the number of game play times is equal to or 
greater than 19, the game monitor section 53 totals the 
scores of the 19 most recent game plays of the game 
type held in the game data storage areas 207 of the his- 
tory data storage area 207, and adds the score con- 
tained in the input data from the gaming machine 1 to 
the total to find the total score of 20 game plays at step 
1 73. Next, the degree-of-difficulty adjustment section 54 
subtracts a reference score predetermined for each 
game type and held in the memory 52 from the total 
score of tfie 20 game plays, divides the difference by 20, 
sets the result (decimals are rounded up) as the degree- 
of-difficulty change value at step 174, and returns con- 
trol to tiie game monitor section 53. 

Since the degree-of<liff iculty change value is deter- 
mined by using the reference score as the reference in 
pinball and slot machine games in the embodiment as 
described above, the reference score can be changed 
for changing the degrees of difficulty of all gaming 
machines 1 connected to the centralized controller by 
one operation. 
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The degree-of-difficulty change value determina- 
tion process has been discussed as an exannple, and 
any other method for determining the degree-of-diffi- 
cutty change value can be used. For example, degree- 
of-difficulty change values may be previously registered 5 
in the memory 52 as a table and one of the degree-of- 
difficulty change values can be selected out of the table 
in response to the input score, etc. 

Although the degree-of-difficulty change value is 
determined by the score, etc., in the embodiment, it may 10 
be determined by the number of wins rather than the 
score, and the score (score rate) given to a player for 
one winning game play may be increased as the degree 
of difficulty rises. In this case, the number of wins needs 
to be contained in the input data from each gaming is 
machine 1. When a game is played at the gaming 
machine 1. the change of the score rate needs to be 
considered. 

(3) Termination determination process (gaming 20 
machine tennination controller 55) 

Figure 16 shows a flow of a termination determina- 
tion process performed by the gaming machine termina- 
tion controller 55. This process is executed in response 25 
to an inquiry made by the game monitor section 53 at 
step 157 descrbed above. 

Rrst the ganting machine termination controller 55 
sets the argument value to 0 at step 160, then checks 
whether or not the gaming n^achine 1 to be processed is so 
registered in the termination gaming machine table at 
step 161 and if it is registered, returns argument 1 to the 
game nrx>n(tor section 53 at step 162. If rt is not regis- 
tered, the gaming machine termination controller 55 
checks whether a not the input degree of difficulty 35 
matches the degree-of-difficulty maximum value prede- 
termined for each game type at step 1 63. If the degree 
of difficulty does not match the degree-of-difficulty max- 
imum value, the gaming noachine termination controller 
55 makes the argument renaain 0 and returns control to 40 
the game monitor section 53. 

If they match, the gaming machine termination con- 
troller 55 checks whether or not the game is a game 
whose termination is to be determined by the score at 
step 1 64. If the game is a game whose termination is to 45 
be determined by the score, the gaming machine termi- 
nation controller 55 checks whether or not the score 
input through the gaming machine 1 is equal to or less 
than the termination limit value at step 165 and only 
when the score is greater than the limit value, stores 1 so 
in the argument at step 167. If the game is not a game 
whose termination is to be determined by the score, the 
gaming machine termination controller 55 checks 
whether or not the game execution time input through 
the gaming machine 1 is equal to or less than the termi- ss 
nation limit value at step 166 and only when the game 
execution time is longer than the limit value, advances 
to step 167 and stores 1 in the argument. In either case, 
control is returned to the game monitor section 53. 
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(4) Gaming machine management process (step 197) 

In the input wait state at step 190 desaibed above, 
a management process menu is displayed on the dis- 
play unit 57 of the input/output unit 42. The game nnoni- 
tor section 53 accepts an input of the number assigned 
to a management item listed on the menu by an admin- 
istrator through the ten-key numerical pad 56. The 
game monitor section 53 has a function of controlling 
each gaming machine with the input from the input unit 
42 by the administrator as a trigger. Rgure 18 shows a 
ftow of the control. The menu items in the embodiment 
include six items of termination registration, termination 
limit value change, degree-of-difficulty setting, degree- 
of-difficulty setting cancel, degree-of-difficulty upper 
limit change, and reference score change, but other 
items may also be provided. 

First, if the input item is the termination registration 
at step 180. the game monitor section 53 accepts the 
registration number, which is assigned to each gaming 
machine, of the gaming machine 1 to be terminated at 
step 1801, registers it in the termination gaming 
n^chine table in the memory 52 at step 1802, and ter- 
minates the gaming machine management process. A 
function of terminating all gaming machines 1 by one 
operation may be provided. In this case, a special flag 
for terminating all gaming machines 1 when a batch ter- 
mination instruction is received may be stored in the ter- 
mination gaming machine table and if the flag is set 
when the gaming machine termination controller deter- 
mines termination, the gaming machines may be termi- 
nated unconditionally 

If the input item is the termination limit value change 
at step 181. the game monitor section 53 accepts an 
input of a termination limit value at step 1811. At this 
time, the termination limit value is determined for each 
game type, thus the game monitor section 53 also 
accepts an input of the game type for which the limit 
value is specified. Next, the game monitor section 53 
stores the limit value in the termination limit value stor- 
age area con'esponding to the specified game type in 
the memory 52 at step 1 81 2 and terminates the gaming 
machine management process. 

If the input item is the degree-of-difficulty setting at 
step 182. the game monitor section 53 accepts an input 
of a degree-of-difficulty setup value at step 1821 . At this 
time, tiie degree-of-difficulty setup value is determined 
for each game type, thus the game monitor section 53 
also accepts an input of the game type for which the 
value is specified. Next, the game nnonitor section 53 
stores 1 in the degree-of-difflculty setting flag storage 
area in the memory 52 at step 1822 and stores the 
degree of difficulty setup value in the degree-of-difficulty 
setup value storage area corresponding to tiie specified 
game type in the memory 52 at step 1823 and termi- 
nates tiie gaming machine management process. 

If the input item is the degree-of-difficulty setting 
cancel at step 186, the game monitor section 53 stores 
0 in the degree-of-difficulty setting flag storage area in 
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the memory 52 at step 1 861 and terminates the gaming 
machine management process. 

If the input item is the degree-of^iff iculty upper limit 
change at step 183, the game nnonitor section 53 
accepts an input of a degree-of<Jifficulty upper limit at 
step 1831. At this time, the degree-of -difficulty upper 
limit is determined for each game type, thus the game 
monitor section 53 also accepts an input of the game 
type for which the upper limit is specified. Next, the 
game monitor section 53 stores the upper limit in the 
degree^rf-difficulty upper limit storage area correspond- 
ing to the specified game type in the menfiory 52 at step 
1 832 and temninates the gaming machine nianagement 
process. 

If the input item is the reference score change at 
step 184, the game monitor section 53 accepts an Input 
of a reference score at step 1 841 . At this time, the refer- 
ence score is determined for each game type, thus the 
game monitor section 53 also accepts an input of the 
game type for which the reference score is specified. 
Next, the game monitor section 53 stores the reference 
score in the reference score storage area correspond- 
ing to the specified game type In the memory 52 at step 
1 842 and temrtinates the gaming machine management 
process. 

If the administrator Inputs anything other than these 
items, the game tmnXior section 53 displays an error 
message on the display unit 57 and terminates the gam- 
ing nr^chine management process at step 185. 

In the embodiment, the Information stored in the 
memory 52 is updated, whereby when an inquiry about 
the degree-of-difficulty change value is made at the 
game end, the update is returned. That is. in the termi- 
nation registration, when a registered gaming machine 
1 makes an inquiry, a termination instruction is sent to 
the gaming machine 1 through the communication con- 
troller 51. In the degree-of-difficulty setting, when any 
gaming machine 1 makes an inquiry, a degree-of-diffi- 
culty change value is sent to the gaming machine 1 
through the communication controller 51 so that the 
degree of difficulty of the game played at the gaming 
machine 1 becomes the specified degreeK)f-difficulty 
setup value. In the termination limit value change, 
degree-of-difficulty upper limit change, or reference 
score change, when any gaming machine 1 makes an 
inquiry, the gaming machine termination controller 55 
and the degree-of-difficulty adjustment section 54 use 
the updated values to determine, whether or not the 
gaming machine is to be terminated and to adjust the 
degree-of-difficulty change value. However, without 
waiting for gaming machines 1 to make an inquiry about 
the degree-of-difficulty change value, the specification 
contents may be set in the gaming machines immedi- 
ately after the abovementioned input is made. 

In the embodiment, the termination limit value 
change, degree-of-difficulty setting, degree-of-difficulty 
upper limit change, or reference score change is exe- 
cuted for all gaming machines 1 in a batch, but may be 
specified for each of the gaming machines 1. In this 



case, the setup value storage area of the termination 
limit value, degree-of^iifficulty setup value, degree-of- 
difficulty upper limit, and reference score that can be 
specified for each gaming machine 1 is provided. When 
5 setting is accepted, specification of a gaming machine 1 
is also accepted, and the setip values are stored in the 
storage area assigned to the specified gaming machine 
1 . Then, the storage area for each gaming machine 1 is 
referenced whenever necessary. 

10 

III. Features of the embodiment 

Thus, the gaming system of the embodiment ena- 
bles a player to play different types of games at one 

1$ gaming nnachine. The degree of difficulty of a game 
played at a gaming machine 1 is adjusted In response to 
the score gained by the player, etc. Further, if the score 
exceeds a prescribed value although the degree of diffi- 
culty is the maximum value, the gaming machine 1 is 

20 terminated. Further, in the gaming system of the 
embodiment, information on termination, degree of diffi- 
culty, etc., of gaming machines 1 can be input to the 
centralized controller 50 for batch management. 

25 Embodiment 2: 

Next, a second embodiment of the invention will be 
discussed. Figures 4 and 5 respectively show the con- 
figuration of a gaming machine and the configuration of 

30 a centralized controller in a gaming system of the 
embodiment. Components identical with or similar to 
those previously described in the first embodiment are 
denoted by the same reference numerals in Figures 4 
and 5 and explanations will be omitted. 

95 IhB gaming system of the enr*odiment is charac- 
terized by the fact that game programs are registered in 
the centralized controller 70 rather than in each gaming 
machine 61. Thus, various game programs are regis- 
tered in the centralized controller in a batch; when the 

40 system is constructed, time and labor for registering the 
programs in each gaming machine can be saved and 
management of program maintenance, registration 
change, etc., after the system construction is facilitated. 
Since it is not necessary to provide the game memory 

45 1 2 in the first embodiment for the gaming machines 61 , 
each gaming machine may have a small-capacity stor- 
age. 

TTie gaming machine 61 of the embodiment has a 
storage 6. which does not have the game memory 12, 

50 as shown in Figure 4. Instead, the centralized controller 
70 of the embodiment has a menrory 52 provided with a 
game menwry 12a which stores various game pro- 
grams, as shown in Figure 5. 

A game controller 14 of the gaming machine 61 of 

55 the embodiment requests a game program from the 
centralized controller 70 instead of reading the game 
program from the game memory 12 at step 133 (shown 
in Figure 13) in the game selection process (step 102). 
A game monitor section 53 of the centralized controller 
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70 reads the game program from the game memory 1 2a 
in response to the request input through a communica- 
tion controller and transmits the game program to the 
gaming machine 61 requesting it 

In the first and second embodiments, the memory $ 
storing the game programs is Installed in either the 
gaming machine or the centralized controller, but as a 
compromise between the conf iguratlons* both the gam- 
ing machNie and the centralized controller may be pro- 
vided with the game program storing memory. io 

In this case, the game memory of the gaming 
machine preferably has a small capacity and stores only 
popular and often executed programs and the game 
memory of the centralized controller stores all programs 
and only when the selected program is not stored in the is 
game memory of the gaming nnachine, is it transmitted 
from the centralized controller. Thus, for frequently 
played games, the time required for transmitting the 
game programs can be saved, enabling players to play 
the games immediately, and compared with the case 20 
where all programs are registered in each gaming 
machine, the memory capacity decreases as a whole 
and the time and labor for program registration or main- 
tenance is also reduced. 

In the embodments, the player can insert cash or a ss 
card into a gaming rmchine for playing a game, but the 
player may pay out cash, etc., to the administrator, who 
then operates the centralized controller for enabling the 
player to play a game at a specific gaming machine. 
Further, the player can also select a game by asking the so 
administrator for a desired game without operating the 
gaming machine, then the administrator operates the 
centralized controller for enabling the player to play the 
game at a specific gaming machine. 

35 

Claims 

1 . A gaming system comprising a centralized control- 
ler (50) having a controller (41) and a storage (52) 
and at least one gaming machine (1 ) connected to 40 
the centralized controller (50) by a line (9), 
characterized in that 

said gaming machine (1) comprises a control- 
ler (8) for controlling said gaming machine (1). 4S 
a game image display unit (1 1) for oulputting a 
game image, and an operation section (5) for 
accepting various operation commands input 
by a player for playing a game, 

50 

said controller (8) of said gaming machine (1) 
conprising: 

a game controller (14) for controlling a 
game; 55 

an image display controller (15) for output- 
ting information, as instructed from said 
game controller (14), to said game image 



display unit (11); and 

a game interface (16) for sending com- 
mands input to said operation section (5) 
to said game controller (14), 

said game controller (14) conprising: 

means (1039) for determining a degree of 
difficulty in playing a game; 

means (104) for executing a game at the 
degree of difficulty; 

means for informing said centralized con- 
troller of game conditions; and 

means (107) for terminating said gaming 
machine upon receipt of a termination 
Instruction from said centralized controller, 

said means for informing said centralized con- 
troller of game conditions being means for 
informing said centralized controller of a game 
condition containing at least either of a score 
gained by a player playing a game and game 
playing time and the degree of difficulty of the 
played game, 

said controller (41) of said centralized control- 
ler (50) comprising: 

means (53) for accepting input of a game 
condition; 

means (54) responsive to the accepted 
game condition for determining a degree- 
of<jifficulty change value used to deter- 
mine the degree of difficulty; 

means (51, 53) for informing said game 
controller (14) of the determined degree- 
of*<Jifftculty change value; 

means (55) responsive to the accepted 
game condition for determining whether or 
not the gaming machine (1) is to be termi- 
nated; and 

means (53) for sending a termination 
instruction to said game controller In 
response to the determination of termina- 
tion, 

said means (53) for determining whether or not 
the gaming machine is to be terminated being 
means for determining whether or not the gam- 
ing machine (1) informing said centralized con- 
troller (50) of the game condition is to be 
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terminated by comparing either of the score 
and the game playing time with a predeter- 
mined termination limit value if the degree of 
difficulty matches a predetermined maximum 
value. 5 

2. A gaming system conqarising a centralized control- 
ler (50) having a controller (41) and a storage (52) 
and at least one gaming machine (1) connected to 
the centralized controller (50) by a line (9). io 
characterized in that 

said gaming machine (1) conprises a control- 
ler (8) for controlling said gaming nrachine (1), 
a game image display unit (1 1) for outputting a is 
game image, an operation section (5) for 
accepting various operation commands input 
by a player for playing a game, and a storage 
(6) comprising a game registration area, 

20 

said game registration area being an area for 
holding one or more predetermined game 
names and play charges and play scores pre- 
determined corresponding to the game names, 

said controller (8) of said gaming machine (1) 
comprising: 

a game controller (14) for controlling a 
game; so 

an image display controller (15) for output- 
ting infomiation, as instructed from said 
game controller (14), to said game image 
display unit (11); and ss 

a game interface (16) for sending com- 
mands input to said operation section (5) 
to said game controller (1 4), 

40 

said operation section (5) having means for 
accepting selection of the type of game to be 
played from among the games output to said 
game image display unit (11) by said image 
display controller (15) and informing said game 4s 
controller (14) of the selected game type. 

said game controller (14) comprising; 



controller to output game names with a 
predetermined game amount of money to 
be spent equal to or greater than the play 
charge and those with a predetermined 
total score equal to or greater than the play 
score, among the game names registered 
in said game registration area; and 

means for executing the game of the type 
selected through said operation section, 

said controller (41) of said centralized control- 
ler (50) comprising: 

means (53) for accepting input of a game 
condition; 

means (54) responsive to the accepted 
game condition for determining a degree- 
of-difficuity change value used to deter- 
mine the degree of difficulty; and 

means (51, 53) for informing said game 
controller (14) of the determined degree- 
of-difficulty change value. 

3. The gaming system according to claim 1 wherein 
said centralized controller (50) furtiier includes an 
input unit (42). wherein 

said storage (52) of said centralized controller 
(50) has a termination gaming machine table 
for registering the gaming machine to be termi- 
nated, and wherein 

said controller (41) of said centralized control- 
ler (50) further includes: 

means for sending a termination instruc- 
tion to said game controller of the gaming 
machine registered in said termination 
gaming machine table; and 

means for accepting specification of the 
gaming machine to be terminated from 
said input unit (42) and registering the 
gaming machine in said termination gam- 
- ing machine table. 



means (1039) for determining a degree of so 
difficulty in playing a game; 

means (104) for executing a game at the 
degree of difficulty; 

55 

means for informing said centralized con- 
troller of game conditions; 

means for instructing said image display 
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